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Improved Detection of Coronary Artery Disease
In Hypertensive Patients by Dobutamine Stress
Echocardiography
Roxy Senior, Sumi1 Basu, Clive Handler, Edward B. Raftery, Avijit Lahiri. Northwick
Park Hospital, Harrow, UK
rate pressure product (RRP)/CF (an index of 02 consumption and supply)
and regional wall thickening (Figure). Esmolol prevented lactate production
in 4/7 pigs and wall motion abnormalities in 3/7 pigs. Adding atropine induced
lactate production and a reduction in wall thickening in all pigs. But lactate
and regional venous pH were lower than without the ,8-blocker (p < 0.05).
Conclusion: In the presence of a ,8-blocker, adding atropine to dobutamine
enhances the inducibility of myocardial ischemia, but does not completely
reverse the effect of ,8-blockade.
From a cohort of 43 hypertensive patients (BP > 160/95 mmHg) who had un-
dergone coronary angiography for the diagnosis of chest pain, the results
of exercise testing (EXT) and dobutamine stress echocardiography (Echo)
were compared to assess their relative roles for the detection of coronary
artery disease. These selected patients had no electrocardiographic evi-
dence of left ventricular hypertrophy or basal ST-T changes. Graded stress
dobutamine (5-40 JIglkg/min) Echo was carried out until end-points were
achieved. Graded treadmill EXT was performed using the Bruce protocol.
A coronary artery lesion >50% was considered significant. Left ventricular
mass index was calculated by Echo and 28 out of the 43 patients had in-
creased left ventricular mass index, Coronary artery disease was present in
29, of whom, 21 had multi-vessel disease, and 14 patients had normal coro-
nary anatomy. Sensitivity and specificity for the detection of coronary artery
disease by dobutamine Echo were 93% and 100%, and for the EXT these
were 72% and 29%, respectively. Similarly, for detection of multi-vessel dis-
ease the values were 82% and 95%, for dobutamine Echo and 77% and 33%
for EXT, respectively. Logistic regression analysis revealed that EXT was a
poor predictor of coronary artery disease (p = 0.09) while dobutamine Echo
was significantly better (p < 0.001). When patients with increased left ven-
tricular mass index were excluded, prediction of coronary anatomy by EXT
improved only marginally (p = 0.4) while dobutamine Echo remained un-
changed (p < 0.001). Stress dobutamine Echo is safe in hypertensive pa-
tients and is probably the method of choice for evaluating underlying coro-
nary artery disease.
Identification of Coronary Artery Disease and
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The evaluation of patients with chronic renal failure (CRF) for the presence of
coronary artery disease (CAD) is a diagnostic challenge. Most non-invasive
testing strategies have been hampered by suboptimal sensitivity and speci-
ficity, thus necessitating an invasive evaluation with coronary angiography
(angio), The purpose of this study was to evaluate the diagnostic accuracy
and prognostic implications of dobutamine stress echocardiography (DSE) in
patients with CRE Between 1/92 and 10/93, 97 consecutive patients under-
went DSE for risk assessment prior to listing for renal transplantation. There
were 61 males and 36 females with an average age of 47 +1- 12 years (range
21 to 69), There was an average of 3 cardiac risk factors/pl. DSE was posi-
tive in 29/97 (30%) patients. A total of 28 patients underwent angio (23 with
positive DSE); 22 had CAD. DSE had a sensitivity of 95.7% (91 ,6% for single
vessel, 100% for::: two vessel CAD) and specificity of 85.7%. Follow-up af-
ter DSE averaged 12 +1- 6.4 months. During this time 6 patients died (1 of
cardiac causes). DSE revealed inducible ischemia in four, two of whom had
multivessel CAD. No patient with a normal DSE had a cardiac event and only
2 died of any cause. A normal DSE identified a low risk population with a 97%
probability of being free of cardiac complications or any death during follow-
up, Renal transplantation was accomplished in 25 patients (mean age 44.7 ±
12.5 years). DSE was positive in 7 of these, 6 of whom underwent angio; all
of whom had CAD. Four of these underwent intervention prior to clearance
for transplant, two with single vessel CAD were managed medically without
complications. No cardiac complications occurred in transplanted patients
with normal DSE or after successful intervention.
We conclude that DSE is a feasible and accurate technique for detecting
CAD and assessing prognosis in patients with CRE A normal DSE identifies
a very low risk subset with a 97% 1 year event free survival and an abnormal
DSE is an accurate marker of CAD in this patient population.
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Does Atropine Completely Abolish the Influence
of P-blockade on the Ischemic Response During
Dobutamine Stress Echocardiography?
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p·Blockade Alters the Biphasic Response of
Hibernating Myocardium to Incremental Doses of
Dobutamine: Implications for Dobutamine Stress
Echocardiography
Chunguang Chen, Li Li, Lianglong Chen, Tawhid Shuaib, Lisa V. Carl, Jay S, Mikan,
Raymond G. McKay, David D. Waters, Linda Gillam, Division of Cardiology, Hartford
Hospital, University of Connecticut Hartford, CT
We have previously shown that an incremental dobutamine infusion induces
a biphasic pattern of regional LV wall thickening in hibernating myocardium,
with initial improvement and subsequent deterioration. This study was de-
signed to evaluate whether and how a ,8-blocker alters this pattern. A model
of myocardial hibernation was created in 6 pigs (35-45 kg), A LAD steno-
sis was produced to decrease LAD flow to 40-70% of baseline, This de-
creased regional LV wall thickening by 45 to 100% and caused transient
regional lactate production, This condition was maintained for 6-8 days, at
which time dobutamine echocardiographywith incremental doses from 2,5-
30 JIglkg/min was performed. both with and without an esmolol infusion of
50 JIg/kg/min. The stenosis was released after dobutamine echocardiogra-
phy and the animals recovered for 7 days to evaluate the reversibility of the
regional wall motion abnormalities.
Resu/ts: In all 6 pigs regional wall thickening initially improved but subse-
quently deteriorated during the dobutamine infusion. The maximal improve-
ment was 10 ± 5% at a dose of 4,2 ± 3.5 JIg/kg/min. Esmolol infusion dur-
ing dobutamine echocardiography did not alter the magnitude of the initial
improvement. 12 ± 4% (p = NS); however, the time to peak improvement
was delayed, so that it occurred at a higher dose of dobutamine, 17 ± 5
JIglkg/min (p < 0.01). Esmolol prevented the late deterioration of wall thick-
ening to below baseline in 3 of the 6 animals. By 1 week after restoration
of LAD flow, one pig had died from a non-cardiac cause and regional wall
motion recovered in the 5 others.
Conclusion: The response pattern of chronic hibernating myocardium to
dobutamine stress echocardiography is modified by a ,8-blocker: the initial
improvement. though of similar magnitude, is delayed and late deteriora-
tion of regional wall thickening is attenuated. However, if initial improvement
in regional wall motion is the criterion for viability, premedication with a ,8-
blocker will not affect sensitivity.
Lianglong Chen, Tawhid Shuaib, Li Li, David D. Waters, Linda D. Gillam,
Chunguang Chen, Division of Cardiology, Hartford Hospital, Hartford, CT
To examine the effect of a ,8-blocker on the ischemic response to dobu-
tamine stress and the degree to which this effect can be abolished byat-
ropine, we produced in 7 pigs, using an hydraulic occluder, an LAD stenosis
that reduced coronary flow (CF) reserve to 1.1 to 1.8 (maximallresting flow).
corresponding to a 50-80% diameter stenosis. Wall thickening was mea-
sured with epicardial echocardiography and sonomicrometers. Regional lac-
tate production and coronary venous pH were monitored from the cardiac
vein parallel to the LAD. A dobutamine infusion from 5 to 40 JIg/kg/min was
given, with measurements made at each stage, After normalization of is-
chemic abnormalities, esmolol was infused at 50 JIglkg/min, and the dobu-
tamine test was repeated, with 1.0 mg of atropine added at the maximal
dose. Results: The ,8-blocker significantly altered the relationship between
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